Effect of tropomyosin on the interactions of actin with actin-binding proteins isolated from pig platelets.
Several non-muscle tropomyosins have been reported to lack the ability to polymerize in a head-to-tail manner [Dabrowska, R. et al. (1983) J. Muscle Res. Cell Motil. 1, 83-92; Côté, G.P. (1983) Mol. Cell. Biochem. 57, 127-146]. Unlike rabbit skeletal muscle tropomyosin, these proteins could therefore not protect the F-actin microfilaments neither from disassembly or from cross-linking by the other actin-associating factors. However, we have provided evidence that, in vitro, pig platelet tropomyosin, although shorter in molecular length, exhibits the same properties as the muscle protein: it self-associates and forms a 1:6 complex with platelet filamentous actin under physiological conditions [Prulière et al. (1984) J. Muscle Res. Cell Motil. 6, 126]. In this paper, we examine the effects of several other actin-binding proteins on the microfilaments saturated with this non-muscle tropomyosin. Since contractile proteins often vary with the cell type and may require different conditions for their interactions, we have developed a procedure which allows the parallel purification of actin-binding protein (ABP), vinculin, alpha-actinin, gelsolin as well as actin and tropomyosin from the same batch of cells. Thus, using an homogeneous system, we show by viscometry, sedimentation and densitometry, and by electron microscopy, that pig platelet tropomyosin can protect the structure of the microfilaments from the action of the modulating factors to the same extent as rabbit skeletal muscle alpha-tropomyosin. Our data suggest that interaction of ABP, vinculin or alpha-actinin can occur only with the ends of the filaments when F-actin is saturated with tropomyosin, while cross-linking takes place by interactions with sites localized along the entire length of F-actin in the absence of tropomyosin. Moreover, the presence of tropomyosin on F-actin leads to the total inhibition of gelsolin severing activity, although it did not prevent the binding of gelsolin to the F-actin--tropomyosin complex. This suggests that pig platelet as well as skeletal muscle tropomyosins have the ability to increase the strength of the interaction between actin monomers within the filament. This also suggests that the binding sites of gelsolin along the filaments are not localized in the groove of the F-actin helix.